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(54) METHOD AND SYSTEM FOR ANALYZING LAYOUT QUALITY OF MOUNTING PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve quality when 
developing a new mounting product and to develop the 
product in a short time simultaneously by analyzing or 
evaluating the quality of the mounting product while 
using the layout system of the mounting product, and 
designing the mounting product so that this analyzed or 
evaluated quality can satisfy desired quality. 
SOLUTION: This system is composed of a CAD 
calculation system 1 and a defect analytic correction 
system 100. The defect analytic correction system 100 
evaluates whether the mounting product designed by the 76 
CAD 1 sufficiently satisfies a specification (defect rate) 
in total performance or quality. Therefore, in optimum 
value determining processing 110, it is evaluated 
whether the specification is satisfied at the allowable 
defect rate or not and a defect rate simulator 105 
evaluates whether the specification is satisfied at a total 
defect rate or not. Then, the total performance or 
quality and total satisfactory rate of the mounting 

product in case of real production are evaluated so as to start mass- production while 
correcting a layout change or process condition quickly. 
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I sub] mmmth <d &Km±.& «t twsiHK 1^1 

<75 C A D If # x A fc ^ flfefcfT x A £rffl I^T 




(2) 

1 

p°p k nm "y^^m^^x mvtx mm l n r ©aw x 

5 tc, liSfp tKfH-« - i t f- 5 XSShS,© 
f£tfp R pfWW*£ 0 

fpSrSiSUfci: t©HS»firo^a*Sr, «SSp r p©IS 
Wfp 0 pSfi?^ffv■^7 i ASr^^^Tfi?tfXttfTffib, Z©#W 10 
X(±fF«$ti/c*S'Mp p p©^a*^ s BfM©^a^^?i£ 

ShZMit Lfc t # ©S£flJfc*ilt < t tm&jjTF 

ovvc, iiip c p»it B n Bf«->^fA^ffl^tif 

XfifNffi U r ©#MJfXttPFfli $ ftfcg^gfllcjoit 5'> 

^^©fati/Wcoi^-c, 3rS©«[«rS5a-rSJ: 5t-. 20 
lligSp B p£ri£f+-f 3 r fc ^#iSct-f-5*gMp D p©KH-p 0 n 

[it*ii4] s«±(c«^p R p^s^*ig-r5«SM 

p R p £Mit Lfc fc t ©^^®p R p©D R pK^^tffXliffFffii-^ 

* tc „ mmm & © c a d w- g ^ x a fc ^ &<§?#f m t 

->x^A5rffl^T§Pp n p • SSJ&Kt*-* fcS|5p R p • 
^Rttx--*££j&L, r©£fijc£;ftfclfl3D p p • K»R 

&mzM%rx\twm u z. <r>mm xtmm tsntzmmm 
tt-rs r. t ^tsttt5iifip D p»sitp i pf«ffm 

p°p &3t£ bfc fc # oHJEHfi©^ A*«:«WXttW«-*- 

5 fc ft i - , mmm& ©cADti-f^fAi:^ w& 

IT->^xA*ffl^TlF|3p R p • »»t*cx-* fcS5p p n • 
JBRJHttx-^SrSiriEU c\©4^£ftfcg|5p R p • l» 
^x-^ tgPp R p • K«ffmJH4r-^^ffl^T«SMp R p 
©^&*£flWX(2l¥«L, r©JIWXti¥Ffi5 £ftfc fl 
^p R p©^^^3fS©^g:$^S£-r5 <fc 5 tc\ 
lp n p SrKtf-TS r fc £«f« fc ^3 ll§IKp R p©IM+p R o«fif- 40 

6 1 s«±^«-7-a5p R p^^-a-^-r5*sM 
p r 0 £Sit l fc t % ©ffi^a [c*5 it 3 < 1 1 m&tiT 

o I % Tfi?#X ttSFfS 1" 5 fc * (c s lgl„ B 0 © C A D ff HE 

^^xAt^^tf*tT->^^A^ffl^T^p R p • mm 
j££;ixfcgi3p R p • mmm*-* t»& ■ mmmm^.r 

-*fcfflv>-c» gf^Suictirt5'>ft< fcfclg-a-^JE© 
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2 

/^^^©WuWco^T, 0fM©IC5r-/S£-r5 i 

iS!+p R pR«rr*fe„ 
[ft *« 7 ] SS±lcffa^*?-^p R pSr^l5gi-5 

5 «§gMp D p£sii£ Lfc fc # (Dnmm 
n R p icjsrt s ««4a^w© ppf*. mmm & ©Kftp R n « 

Htf-^rAlrffl^ T#PWX \ttm L , Z ©«?tff X (iff 
A $ nfc*SMp R p icjsrt 5 ffS^^©p R p«^^g(7) 
p R p«^«£1"5 ± 9 jc, *gMp R B^KI+-T5 r. t £*Hfc 

i -r 5 i8in n p ©Kit p r p mmvfjj&o 

m*9. 8 ] S«±(cffmf«c«^9i D 0 p^S^»S1-5 
*fftfcS£« Sr #f 5 1SSp h p *^3t Lfc i: t ©^-SM 
.aic*3lt5ffa«S^-«R5©^Fm*Sr, *SMp R p©iSI+pp 

fffdfi $ tLfc*gMp R p tc*3 if -5 »r*fc»£»<0* A*#Bf 

[ft*« 9 ] £fe-±l^ff^^«^B p p^^ll^i-5 
«fftft»^»%*t 5 I81p b p Sr»5& L fc £ # ©*g® 
p 3 p(cioit6ffS^g^©'>^< <t tg?^^S©m 
fe, ^y-y^Sl -r>-^y^>5.^©<Rr^^CO^ 
•C, *iS»p R p©^tl-ppKfifW->^xA§rfflv^T)l?WXIi 

w«s r ©«# x imm £ titc^mm& n z> *m 

-7V/N2/^'^^.^©fpTti* i lcov>T, FfM©tt?rSI 

©f5n-p R pS»w*fc 

[ft*ril 0] S«±(^ffa^«-7-gPp p p?r^*-^-r 
5 ff«ft»*« t-firt- 5 ISSp p p ^rM^ L fc 1 1 ©H^ 
»p R p (cfc (t 5 © p R pR^il?#X(il¥ffit- 5 fc 

* iiIp b p ©cADitf->^7Ai^ %fmmi *s 

Jlttr - ^ Sr^riE U c: <D±f& $ nfc^p p n • g 

t^p p p • mmvtm&.T'-fkm^x. mmm^\c 
xiiif « $ tifc^s^p p p fcfctt 5*f»fcS&£»©iaiw* 

3fS©p R pR^il£1-5 <t 5 HgMp p p£f£ff-t-5 r. t 

im&t 1 1 ] K«-ticff«^«^p p p^^^g-r 

^JRttx-^Sr^L, r©^fig$^fcgPp R p • m&Mtf; 

fc*rt«*rft*»^«o^ft*SrjlWfXH:IMBU c;© 
OWfXttSfii $ tifc *g»p R p (c*5 rt 5ffffif=e^§l5©^F 
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flrTSfc*^ ^gMp°p(DCADtt»i/^xAi^S:)l? 

rr3fcfr->*xA£ffli^Tgpp°p • SS^Rf*— ^tffiift • 
SfiO^RMttf*- 9 U £ a>£fifc $ 3tf;:]Sp p p • S 

mm^-9 tuts, ■ mmnmm^T-^^m^x. m 

i i-5 H^Mp b p w^ff-p D pR<l?W^&„ 
I»*fil3] ^p p p^^tf-i-5CAD|{-m^xA 
h . Slft&Stii Lfc t # wMp B pOp D pS^)WWX(ifFtf-r 

$tvfc®p B p»p B pK^Bffa(DfpK^s-r5J; ca 20 
Dft*v-^xA[c*3it5©p 0 n (OiS:f+^7^- K^y ^ £ 
-It 5 ^ 5r1#mi:i-5Mp 0 pWK!+p R pHA?W^^Ao 
[If*3ll4] Sift«rRfH"5CADfi-J|Lv'X7 L A 

, C A D ff-H •> X r A icjo It 3 gfp ORW- 7 4 - K 
y 9 ^ t ^rWiSti-r 2.Mp 0 pOKtfp n pW<l?tff 

[11**115] CADt, lR|l*afefTlcttAy«©ftLlE 30 
[0 0 0 1] 

^*^i-5«^-^*^p B p(-o^T, M^$tT,fcp R pRSr 

(-§§^5, 40 
[0 0 0 2] 

[«*«Rf] tt-?S336SA^{^ 5 %^&WXh 5 
[0003] aHoa^nsKasrSSira-egB36i-5fc. 
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fff!5p f p/if7°D-frxco#^-(c|±, ^O 0 B pf©^7 
[0 0 0 4] 

[0005] *mw<DBftiz, ±iEt£*s«foraasr» 

HWlciSV^-C, 3fMw14fg^p B n ®^#-«ic?i£-r5 J; 5 
fcKW-T?# 5 i 5 K Lfc, ^Mp°B^p D p®IPP|ff^S.t>* 

[0 0 0 6] *#Hro«ioiWH:, ®£±f'*^ 
g|5B 3 p^iE*S1-5llgMp D pWMI§^c*3V^-c, BfMrott 
tg-^p D pS&t) ? j5TMro'ff «S*^ffl(-?iS-r5 J: 5 MRW- 

[0 0 0 7] 

mm± *^ as p p n 5 isi» b p sr«3£ l fc t 

T^XfifFttb, zro)ii?WXIiWffi$nfc^Mp p p» 
p p pK^gfH(75p« 0 K^-«JEt-5 «t 5 (-> *SMp p p^RH-+ 
5 0 

[0008] Sfc s i5*SMp°p»IStfp p BK» 

S«±l-*^p p p^jf 5 Sp p p 
Lfci:#©Ka!E»ia©^fi*Srx SKSfp p p©l£H~>*r 

<t 5 id, ^®Jp p p&I£thr-&o 

[ooo9] *fc N ^mm\cx^m'^m&totm^wM 

S^MpBWRfhv'^TA^fflV^T^fXfifFffiL, 

«g»B P BtCio(t5^gp^Rff-r5o 

[ooio] 4fc, ^0/llcJ:6*SMp p B©Rf+p p pKft? 
ff->X7i«lt CADff^v'^.'ri^ir^aflfWSfefTv'^ 

<5V ^T£S±I-*S $ tbS«-tt«^g|5B P B^*ttl¥^^il 

£LT V ? §i5p p b(c bb-t a ^pR 

fl?*Sr£j£ U ©^p^&t/^Rfttf $Rd^g|5p p B 
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5 

^5d^^^fFffii-5^g:*v-5^i/-^irs CADff- 
p°p • SW^JStt^-^^^llXftL, 3H£©£fpp c p(c 

• SKTBtfc^-^-^iWrofcafciW* 10 

[ooii] *3S^(cJ;ftfi\ S«±t-*^SCp c i^-a- 

(1) SRSr^Rt-frri', jyH&fc:ff*i«:SfifcfT5 

(2) *ft*Wffifc*«"T?ft<, ffifgft±, fifftfil-tXtf 20 

[0 0 12] £fc, *IS0J(cJ;ti(±\ »K±W*^n°p 
^S^*S1-5H^Mp c plcoVNTI5?ftt--5l^w, RUS 

■So 

[0 0 13] 

1~@1 5fCj;on^i-5„ fffc^mSKp^ (USS 30 

«7-^p R p?r-a*6i!E#Wfllp R p(-o^-Cil, ttl^ppfC 
[co^Ttt, tti^p R pfCtco^T^ffiT#Tv^m£-^ 
fcS, Lri>Lft#£>, WT-^p^fefrfi©^!-'^ 
TH, tttg^pfCo^TfilSffi^tftvM^ 1 !) -eft < , 

fffcftiS^^W«^fl5p 0 p^, «gklHt^«*roSf^ 

Tlcftot:v^5ii:SrW«-r5Cii:asT?t ftv\ 
[0 0 14] ^r-C, *3SWf-*SV^TB:, ±IiL/c§rfc 

^©ffit^p R B«[cov^ f±« (FJtMW'F&WT) Sr 
»&-f 5 d»5A»«rlMiiT? # 5 «fc 5 fc-f 5o 

[0015] *%w\z.3s^Tmv%iomm$k&>te. 02 
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la^ jg^*?-5 lb^ 3yf>f|7-5 1 
a*** 5 1 d^>, SSttbT^w^HBfls 1 £\ liA/ 

t, fffcfti«^»*-7-g|5p t p^t-ai6T«7-gBp r p5 1 
5k0>T?*>3. /£Sb\ ±IES1£4 ll±#Hcofd^S4r* 

[0 0 16] ±BLfc±5fc#36Hlc*j^T]6$fc5* 

SK^pii, «i7gpp B p5 1 3as»*snfc 
ffl v * tg^-a- l x mm-r 5 t> © x $> 5 fc * , tiin a p k*s 

it^St LTI4, *g$tL5#a«7-gllp p p5 1 gflc© 

tt) ^M-ftt&k. f4^£^»^W£ffl^T£££--r 
A^yil, fc5vM4r©f&, g^t*©*^ 

[0 0 17] ±feL^HgMp n ptCdo(t6^SW9*>, 

•a-glSW^&t-li. IIl3lC7^i-J;5ft-^>^^-y^> (Manh 
attan effect) ^M. [^ffi^gcD^n-fe^lC^oV^-C, 14 

t), (Tomstone effect ) T%Mk hWtZtl 

5] iSfcS. r»-^>-/Ns/^>-m^{4, VPS (Vapor 
phase soldering) M^-^^^M.k^^flX\^tz.i^, 
ftm<D?-y7U&<D'®.'Mkl~<¥oX, I R ffitt-m V 

(MxJiK) ^^-v (7^K) 4 2»SH- 

•a-^i-, mmitAytiiDmmm^m^^x, -*t3io 

^ 5 fc5) „ 

[0018] ^fc s ^gpo^atcittiia©^^^^^ 

^4^erott^&a:as#■r^fc 9 ut, {4A>fcPi±^oft^ 
s y y y v 5 ^.^ mmmMO . h^^it, a a ©« 
«xi±y-Kt^-y (7>k) 4 2 1 <D\thtmm. 
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[0019] k±rw tfc «t 5 n^ss (hiss * ii/vtzm<nm&tf$:m^xm&-tz>m&n(Dypmz. 

m \z£mz>yF&t Lx(t. mm£ti%&mm : m& 5 ^xtt. s«4 1 (c*s$ns#aa:7-gBp o p 5i»i 

&i-zm^<nyF&ttfhz>, s«4 ncngstiss- k) 4 2{c*hr-5m^ D p n 5 lo^^&ffiit^ 

a«7-$Cp°p5 1 gflW^&tco^Tii, #ffi*7^p p p5 «£©^W£^T&^58£&tt*a>b£*o-C 

co^-*c7)if(7)a^«T-^p B p^fflv^^^cj;oT*-£ [0020] ±mLtc\±/otcm<D^tt%m^xm£--t 

3. £«4 l±(cffM$ti5^^-/i.^^-|j-E||rp1{c ^^ro^Si: LTte, El 3 IC^-fJ: 5 ic-r>/N j, ^? 

Md=T.+T ! G>it 

Ma=Ta+L ©it 

T, (i, *T-35b p p (^y^p p p) ©gate £5 Sennit* y b T'fc <9 , 7£cD©it»M{£-e*$;Jx.5 0 

T, =M • g • d • cos(a + 0) ©it 

T 2 = 7 • K • cos (a/2) ©it 

Ts = y • H • sin (as + 6) 

1\ =L-H-p-g-d-cos (a + /3) ©it 

fi u m^-mm^mm. vya -^m^t^m^f^ * * d : 31/5^7^^42 <D^m^x<D^tm i± 

m\<^£\*^X\ T t = 0 1 45. \Cy > K4 2 ©^ltS.tF«7-«Pp p p©^ttfiB t ©M#.T" 

[0 0 2 1 ] 4*5, -hflEW^lCiS^T, *lot< 5„ ] 

M:*7-gCp p p C^yr/gPS) ^SlmmSfcOtOli* 30 d : gftfe£ 3 1 /j^IfKWl^GSt'OS^ («7 

(g/mm) [f L 2/^p p pOjl^-e?*:*oT< 5„ ] ^p p c«r?$:;£oT < 5 D ] 

g 5 : =mz<Dmctt-tz>m&3 2©^-r^s-a cbp 

7 : &m*Asti<»mmmj3 (0. 4 J /cm 2 ) (a+5) ^H^^WfflD \£ffirZ'IM& 3 2 

P : 2 1 5°c\c}$rtttm&mfo<D%%. wz-tt, 1. aab -r-fcSo 

6g/cm 2 ) [0 0 2 2] ^^T\ ±3t»tfeBJ-e(4, El 3 [C*3V^$C 

a : Ste,63 1 £<p.L^L±y> K4 2<Z*£ffii:, ST" ffiiE^lT-S*^^ K4 2 iftT-gflp?, 5 1 k 

§|3 B p p (^■3'7 p «95fi) cOftffiifitco^-f-^S [jEfiTKH^ i i *l|I§^Co^Tli%{tbT^4V\ ) L7>U 1ST-£|5p p p 

J3 : mm&3 1 ^^^(CLfcS^§p B p p (^->^SI5p p p) <7) ^/n •> ^ ySfefcf&ffSrXtf-f. 

MGi, ST-gBfp (fy/M) ©*«ffii:©4-r^ 40 [0 0 2 3] Ji!._LiftEB Lfc J; 5 ^^y^V^F^ 

s [€i L gpp p pws^T«oT< 5„ ] m&i-zm&it. $z<DQ>&(Dm& (-ry^vfyim^ 

K : H7-bISpr iff" *y 7°§Prp) [It7-Ifpp p p©il — ^^hMa^-v^/Ny^^ppih^e-y VhMd«t t)^c 

S&-C»t*o-C<5. ftfc, «7-^5p p p (^yg[5p p n) OS 4:45. ^ y * V*J5W*J6£Lj?£ 

fflOSS* -CW+ifeC SPfiO«ft©#gK «t (J 'h £ FMa«Sv y 9 Vjfllh^e— ^ >" hMd i "9 /h&<5KI 

<45t. KK>fttoi3iCC(C-r5^^fc5o ] * GO t45 0 

Md<Ma ©it 

Md>Ma ©it 

BP*,. 7VK4 2 C0Ktf-iC*3V^T, «7-g|5p p n (f-yTW 0iJx.(SDO^-feSr7v:# < "T5 fc, -r^y^^flUB*— 

p p p) ©IWfcWproteol-rtLfc-eSS^ItWSfti-SJ:^!^ 50 ^ v hMa tfjzZ < 4 5 , ^-^y^vTFASr^i-S 
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[0 0 2 4] {i>7tUe:LTt>, vy^y^y^gc^SI 
BtLtli, Mxii, D©t£, KO^-ffi, liA^cO^ 
#J-|c:43^Sa, «^«|JS (f^fl) 5 10S 

fry-TUft) 5 1©«dm5„ -5" LT, Citib 

^ft if-V/toS,) 5 1 coifed, {4A,fc©*iS3B;/3 
y«£tcJol/>T, Whte^Z^-f Sublets: 

5 0 10 
[0 0 2 5] 04 loTW-4 o ic, f±A>*fflt©8^ 

i4, m^ a p D y 7°gp D n D ) 5 lromsnxtty — kiw 

14, 7VK4 2©KtH^J3lt-S7>'K4 2ffl(Dmm, * 

^spd°d (f^^fo) 5 lfc&itsmnromM. ^ 

Tti, ttAy«<oj§Htt©»»» 7> K4 2©JSffl{citeifit 
[0 0 2 6] ttA/«*roSf^«*Srfflv^TS^i- 

HXI4U- Ki^-v (y y K) 4 2fcK>HX;/i:88& 
LTtt, 5 L 2'7 P gpp B p<?5^«^W^«-f 
K) 42t <D3£M 2 &5GWft«fa¥ftftBH##£V ^ r. 

[0 0 2 7] K-hKH Lfc 4 5 Id, fffc/£*^Mp D p (H 30 

IS^*) SrKtfi-SK, #fc#&*H:*sit5*ft (Buffi 
Lfc^^s^va*, /Pr^l 

»^»©*m©wtt, g^*t©#^*, in** 

IC SE#^n-fe^*f|:fttfWR©«3BE^n-fe^*frSr# 40 
• LfcRfKt*tt*<» I£*I4, RW**£S&Hf#«> 

L ft tf s fc Rtt S JEXU«7 P p ir x wiHE 9 5g L 
[0 0 2 8] ^^T% #388114, SffcfcHSKiFp (US 

sg) ^Rfw-sen, Eii(^-r«sgSp o p©is:w-^xx 
A^ffl^r. rng l tcm<Dmmm& it 5 it^ 
n&m^&nRvn&mBL&m^zwm u at® t ha* 
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£llfTLT&p n n<75|IKSIp R p£*l|-t. *jS(C|ltfTt5 4 
5tCLfct©Tfc"9, HI 1 t^t'^fA^ffl^t, * 

[0029] m 1 14, #s&n?© 1 mmtewnc&znmm 

^ftfWriJkir^^A 1 0 0 «r£tf N 2t£tt£«>Rfh> 

^ 5 igis ©rw- ■> ^ x a i4. if fc 4 js**©*^ 
B o p^^*«l-l4^^(D^*^srffl^^T^^-rsif 

fcftlQ!Ellift«:KIH-5R*lCfflV^Jl, CAD (Corap 
uter Aided Design ) ftf->^fA 1 t^Mftfft&iTv' 

7;fAiooiia-otif|^5 0 cadK-S 
WtA 1 ir^SflWefetr^^-r A 1 0 0 t £ 1 oofl- 
fi->^ X A Id 4 o T#J& LT fc ^ 1 141^ b 3>T fe 

[0 0 3 0] CADD-Si'Xfi. 1 |C*3I/^T, CADI+ 
W0li (*iittCAD) 1014, ff/c^*gMp p p|CoV^ 

x, mmmucz. <o *E&ztiit$&m i r—9 2 0 

»?5 1 a, #«ffi6t*-T5 1 b, #inyf>«7" 
5 1c, ^3^^5 1(1, gtfyf) 5lSril>£ 

mmmzzitii-fZo mm\^ cADtnnoii, a- 

2 0|cS<5v>T, SKI-K-T57> K4 2Sr^»fc 
E»4 3©*KKtHIH*fc£rt1-3. tLT, rne>© 

sSiaaajfHta&vsteKtHtaA^. ^p r p • iwtr 

[0 0 3 1 ] ^gJW&fT->XXi>. 1 0 0(4, fffctR 

ftillt^Mai 10t, ^<7)^g;*I^^Tf±«Sr 
»&LTV*6i»5fl»$:iHI-t-a*MsS'5;Li'— ^ 1 0 
5 t, CADtf^XfA 1 ^^CDgRp D B • SlSff^X— 

^-<— x 7 0 ^Kl'gp H n B • lSftittr-^4^1 1 

p r p • isf-?ti77^/v9 2 i, m& • mm®.? 

—?s<— 7. 7 0 ic, WlM©fcfclc^S4tflRi: Ltr-f 
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